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(57)Abstract: 

PROBLEM TO BE SOLVED: To make thin a 
semiconductor package having a photoelectric 
conversion region such as a CCD, and to improve its 
productivity. 

SOLUTION: On a transparent adhesive layer 8 on a glass 
substrate 9 having a size in response to a plurality of 
semiconductor packages, silicon substrates 1 each 
having a photoelectric conversion region in the 
undersurface are adhered away from each other. Under 
the peripheral part of the undersurface of each silicon 
substrate 1 and its surrounding part, connecting wiring 7 
connected to a connection pad 3 of the silicon substrate 
1 is arranged. After an insulating film 6, rewiring 11, 
columnar electrodes 12, a sealing film 13 and solder balls 
14 are formed, the package is cut between the silicon 
substrates 1 into the plurality of semiconductor 
packages each having a photoelectric conversion region 
2. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The semiconductor package characterized by to provide the connecting means by which 
a part extends around said semi-conductor substrate, and connects electrically said 
connection pad and said external electrode with the semi-conductor substrate which has 
the connection pad connected to this device field while having a device field in the field 
of 1, the support substrate formed in the field side of 1 of this semi-conductor substrate, 
and the external electrode prepared in the field side of everything but said 
semi-conductor substrate. 
[Claim 2] 

It is the semiconductor package which sets to invention according to claim 1, and is 
characterized by said connecting means including rewiring which extended to the field 
side of everything but said semi-conductor substrate. 
[Claim 3] 

Said connecting means is a semiconductor package characterized by having wiring for 
connection with which the end section was connected to said connection pad in 
invention according to claim 1, and the other end extended around said semi-conductor 
substrate. 
[Claim 4] 

It is the semiconductor package characterized by including the metal layer in which 
said wiring for connection was formed by plating in invention according to claim 3. 
[Claim 5] 

It is the semiconductor package characterized by having the part which sticks said 
wiring for connection to the field of 1 of said semi-conductor substrate in invention 
according to claim 3. 
[Claim 6] 



It is the semiconductor package characterized by sticking said wiring for connection to 
said support substrate in invention according to claim 3, and being formed. 
[Claim 7] 

The semiconductor package characterized by having the connection electrode of the 
letter of a projection between said connection pad and said wiring for connection in 
invention according to claim 3. 
[Claim 8] 

The semiconductor package characterized by preparing the insulator layer between 
other fields of said semi-conductor substrate which includes said wiring for connection 
which extended around said semi-conductor substrate in invention according to claim 3, 
and said rewiring. 
[Claim 9] 

It is the semiconductor package characterized by preparing said connecting means in an 
opposed face with said semi-conductor substrate of said support substrate in invention 
according to claim 2, connecting the end section to said connection pad, having wiring 
for connection with which the other end extended around said semi-conductor substrate, 
and the pillar-shaped electrode prepared on the other end of this wiring for connection, 
and connecting said rewiring to said pillar-shaped electrode. 
[Claim 10] 

The semiconductor package characterized by preparing the insulator layer between 
other fields of said semi-conductor substrate which contains said wiring for connection 
with which it extended around said semi-conductor substrate, and said pillar-shaped 
electrode in invention according to claim 9, and said rewiring. 
[Claim 11] 

The semiconductor package characterized by preparing said external electrode on the 
connection pad section of said rewiring, and preparing the insulator layer in invention 
according to claim 2 so that the field side of everything but said semi-conductor 
substrate which includes said rewiring except for this external electrode may be covered. 
[Claim 12] 

It is the semiconductor package characterized by said external electrode being 
pillar-shaped in invention according to claim 11, and preparing the solder ball on the 
external electrode of the shape of .this column. 
[Claim 13] 

It is the semiconductor package characterized by said device field being a 
photo-electric-conversion device field in invention according to claim 1. 
[Claim 14] 



It is the semiconductor package characterized by said support substrate being a glass 
substrate in invention according to claim 1. 
[Claim 15] 

The semiconductor package characterized by preparing a transparence glue line or the 
transparence closure film between said semi-conductor substrates and said glass 
substrates in invention according to claim 14. 
[Claim 16] 

The process formed so that it may extend on the outside of said connection pad with 
which two or more wiring for connection is connected to said connection pad which 
corresponds the one edge each, and each of that other end corresponds on the field of 1 
of the semi-conductor substrate of a wafer condition which has the connection pad of 
each plurality connected to this each device field while having two or more device fields 
in the field of 1, 

The process which arranges a support substrate to the field of 1 of said semi-conductor 
substrate including said two or more wiring for connection, 

The process at which said semi-conductor substrate in the part corresponding to each 
other end of said wiring for connection of two or more is removed at least in between 
said device fields, and each other end of said wiring for connection of two or more is 
exposed, 

The process which forms the external electrode electrically connected to the other end of 
each of said electrode for connection, 

The manufacture approach of the semiconductor package characterized by having the 
process which obtains two or more semiconductor packages which have said 
semi-conductor substrate which cut said support substrate between said device fields, 
and was equipped with said external electrode. 
[Claim 17] 

The manufacture approach of the semiconductor package characterized by having the 
process which grinds the field side of everything but said semi-conductor substrate, and 
thin-shape-izes said semi-conductor substrate in invention according to claim 16 before 
removing said semi-conductor substrate in the part corresponding to each other end of 
said wiring for connection of two or more at least in between said device fields. 
[Claim 18] 

The process which forms a pillar-shaped electrode on said wiring for connection formed 
in the perimeter of each of said semi-conductor substrate loading field while applying to 
the perimeter of each of this semi-conductor substrate loading field from the periphery 
in the semi-conductor substrate loading field of the plurality of the field of 1 of the 



support substrate of the size corresponding to two or more semiconductor packages and 
forming wiring for connection, respectively, 

The process which connects the connection electrode of each of said semi-conductor 
substrate to said wiring for connection of each formed in the periphery in each 
semi-conductor substrate loading field of said corresponding support substrate while 
arranging two or more semi-conductor substrates which have a connection electrode 
around this device field while each has a device field in an opposed face with said 
support substrate on the semi-conductor substrate loading field of the plurality of said 
support substrate, respectively, 

The process which forms the external electrode electrically connected to said each 
pillar-shaped electrode, 

The manufacture approach of the semiconductor package characterized by having the 
process which obtains two or more semiconductor packages which have said 
semi-conductor substrate which cut said support substrate between said semi-conductor 
substrates, and was equipped with said external electrode. 
[Claim 19] 

In invention according to claim 18, after arranging said two or more semi-conductor 
substrates on the semi-conductor substrate loading field of the plurality of said support 
substrate, respectively An insulator layer is formed so that other fields of said 
semi-conductor substrate containing said pillar-shaped electrode may be covered. The 
manufacture approach of the semiconductor package characterized by having the 
process at which the top face of said pillar-shaped electrode is exposed while grinding 
the front-face [ of this insulator layer ], and field side of everything but said 
semi conductor substrate and thin- shape -izing said semi-conductor substrate. 
[Claim 20] 

It is the manufacture approach of the semiconductor package characterized by setting 
to invention according to claim 16 to 18, and for an external electrode forming rewiring 
which extends to the field side of everything but said semi-conductor substrate, and 
forming on this rewiring. 
[Claim 21] 

The manufacture approach of the semiconductor package characterized by having the 
process which forms an insulator layer so that the process [ which forms said external 
electrode on the connection pad section of said rewiring ], and field side of everything 
but said semi conductor substrate which includes said rewiring except for this external 
electrode may be covered in invention according to claim 20. 
[Claim 22] 



The manufacture approach of the semiconductor package characterized, by having the 
process which forms a solder ball on said external electrode in invention according to 
claim 21. 
[Claim 23] 

It is the manufacture approach of the semiconductor package characterized by said 
device field being a photo-electric-conversion device field in invention according to claim 
16 to 18. 
[Claim 24] 

It is the manufacture approach of the semiconductor package characterized by said 
support substrate being a glass substrate in invention according to claim 16 to 18. 
[Claim 25] 

The manufacture approach of the semiconductor package characterized by having the 
process which forms a transparence glue line or the transparence closure film between 
said semi-conductor substrates and said glass substrates in invention according to claim 
24. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a semiconductor package and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

As a thing about the conventional semiconductor package and the semi-conductor 
substrate with which light-sensitive nature components, such as CCD (charge-coupled 
device) or a transistor, were especially formed in the principal plane side A leadframe 
and a window frame fix through low melting glass on a ceramic substrate, after a CCD 
long chip is fixed on a ceramic substrate, the electrode on a CCD long chip, and an 
internal lead and an internal lead point with a crevice are electrically connected with a 
metal thin line, and the cap is fixed through heat-curing mold resin (for example, patent 
reference 1 reference -) . 

It is an integrated-circuit die for EPROM, CCD, and other optical IC devices, and has 
the substrate which metalized Bahia penetrates. Moreover, this integrated-circuit die 
Attach in the 1st front face of this substrate, and it connects with metalized Bahia 
electrically. An adhesive beat is applied to the surrounding substrate of this die. This 
beat The side face of a die, cover the periphery of the 1st front face of a die top, and a 
bonding wire, the die in the cavity formed in the beat is made to deposit the layer of a 
transparent enclosure ingredient, this enclosure ingredient is hardened, and there are 
some which form the outside front face of a package (for example, patent reference 2 
reference --) . 
[0003] 

[Patent reference l] 

JP,4-246852,A (the 1st page, drawing 1 ) 



[Patent reference 2] 

** table No. 516956 [ 2001 to ] official report (the 1st page, drawing 1 ) 
[0004] 

[Problem(s) to be Solved by the Invention] 

By the way, in the conventional semiconductor package of the above-mentioned 
preceding paragraph, since it had the external lead, there was a problem of forming a 
thick mold. On the other hand, since it had the substrate which metalized Bahia 
penetrates (i.e., since the substrate has the through hole flow section with double-sided 
wiring structure), in the conventional semiconductor package of the above-mentioned 
latter part, formation of the through hole flow section is serious, and there was a 
problem [ be / a substrate / a glass substrate ] that formation of the through hole flow 
section was very difficult, especially by it. Moreover, since it was the approach of 
carrying one die at a time on a substrate, productivity was low. 

Then, this invention does not have the through hole flow section, but aims at offering 
the semiconductor package which can be thin-shape-ized, and its manufacture approach. 
Moreover, this invention aims at offering the manufacture approach of the 
semiconductor package which can manufacture two or more semiconductor packages 
collectively. 
[0005] 

[Means for Solving the Problem] 

The semi-conductor substrate which has the connection pad connected to this device 
field while invention according to claim 1 has a device field in the field of 1, It is 
characterized by providing the support substrate formed in the field side of 1 of this 
semi-conductor substrate, the external electrode prepared in the field side of everything 
but said semi conductor substrate, and the connecting means which a part extends 
around said semi-conductor substrate, and connects said connection pad and said 
external electrode electrically. 

Invention according to claim 2 is characterized by setting to invention according to 
claim 1, and said connecting means including rewiring which extended to the field side 
of everything but said semi-conductor substrate. 

In invention according to claim 1, it connects with said connection pad and, as for 
invention according to claim 3, the end section is characterized by the other end having 
wiring for connection with which it extended around said semi-conductor substrate, as 
for said connecting means. 

Invention according to claim 4 is characterized by said wiring for connection containing 
the metal layer formed by plating in invention according to claim 3. 



Invention according^to claim 5 is characterized by said wiring for connection having the 
part stuck to the field of 1 of said semi-conductor substrate in invention according to 
claim 3. 

Invention according to claim 6 is characterized by sticking said wiring for connection to 
said support substrate, and being formed in invention according to claim 3. 
Invention according to claim 7 is characterized by having the connection electrode of the 
letter of a projection between said connection pad and said wiring for connection in 
invention according to claim 3. 

Invention according to claim 8 is characterized by preparing the insulator layer between 
other fields of said semi-conductor substrate including said wiring for connection which 
extended around said semi-conductor substrate, and said rewiring in invention 
according to claim 3. 

Invention according to claim 9 is set to invention according to claim 2. Said connecting 
means Wiring for connection with which it was prepared in the opposed face with said 
semi-conductor substrate of said support substrate, the end section was connected to 
said connection pad, and the other end extended around said semi-conductor substrate, 
It has the pillar-shaped electrode prepared on the other end of this wiring for connection, 
and is characterized by connecting said rewiring to said pillar-shaped electrode. 
Invention according to claim 10 is characterized by preparing the insulator layer 
between other fields of said semi-conductor substrate containing said wiring for 
connection with which it extended around said semi-conductor substrate, and said 
pillar-shaped electrode, and said rewiring in invention according to claim 9. 
Invention according to claim 11 is characterized by preparing said external electrode on 
the connection pad section of said rewiring, and preparing the insulator layer so that 
the field side of everything but said semi conductor substrate which includes said 
rewiring except for this external electrode may be covered in invention according to 
claim 2. 

In invention according to claim 11, invention according to claim 12 of said external 
electrode is pillar- shaped, and is characterized by preparing the solder ball on the 
external electrode of the shape of this column. 

Invention according to claim 13 is characterized by said device field being a 
photo -electric -conversion device field in invention according to claim 1. 
Invention according to claim 14 is characterized by said support substrate being a glass 
substrate in invention according to claim 1. 

Invention according to claim 15 is characterized by preparing a transparence glue line 
or the transparence closure film between said semi-conductor substrates and said glass 



substrates in invention according to claim 14. 

Invention according to claim 16 While having two or more device fields in the field of 1 
The process formed so that it may extend on the outside of said connection pad with 
which two or more wiring for connection is connected to said connection pad which 
corresponds the one edge each, and each of that other end corresponds on the field of 1 
of the semi-conductor substrate of a wafer condition which has the connection pad of 
each plurality connected to this each device field, The process which arranges a support 
substrate to the field of 1 of said semi-conductor substrate including said two or more 
wiring for connection, The process at which said semi-conductor substrate in the part 
corresponding to each other end of said wiring for connection of two or more is removed 
at least in between said device fields, and each other end of said wiring for connection of 
two or more is exposed, It is characterized by having the process which obtains two or 
more processes which form the external electrode electrically connected to the other end 
of each of said electrode for connection, and semiconductor packages which have said 
semi conductor substrate which cut said support substrate between said device fields, 
and was equipped with said external electrode. 

In invention according to claim 16, before invention according to claim 17 removes said 
semi-conductor substrate in the part corresponding to each other end of said wiring for 
connection of two or more at least in between said device fields, it is characterized by 
having the process which grinds the field side of everything but said semi conductor 
substrate, and thin-shape-izes said semi-conductor substrate. 

Invention according to claim 18 While applying to the perimeter of each of this 
semi conductor substrate loading field from the periphery in the semi-conductor 
substrate loading field of the plurality of the field of 1 of the support substrate of the 
size corresponding to two or more semiconductor packages and forming wiring for 
connection, respectively The process which forms a pillar-shaped electrode on said 
wiring for connection formed in the perimeter of each of said semi conductor substrate 
loading field, While arranging two or more semi-conductor substrates which have a 
connection electrode around this device field while each has a device field in an opposed 
face with said support substrate on the semi-conductor substrate loading field of the 
plurality of said support substrate, respectively The process which connects the 
connection electrode of each of said semi-conductor substrate to said each wiring for 
connection formed in the periphery in each semi-conductor substrate loading field of 
said corresponding support substrate, It is characterized by having the process which 
obtains two or more processes which form the external electrode electrically connected 
to said each pillar-shaped electrode, and semiconductor packages which have said 



semi-conductor substrate which cut said support substrate between said semi conductor 
substrates, and was equipped with said external electrode. 

In invention according to claim 18, after invention according to claim 19 arranges said 
two or more semi-conductor substrates on the semi-conductor substrate loading field of 
the plurality of said support substrate, respectively While an insulator layer is formed 
so that other fields of said semi-conductor substrate containing said pillar-shaped 
electrode may be covered, and grinding the front- face [ of this insulator layer ], and field 
side of everything but said semi-conductor substrate and thin-shape-izing said 
semi-conductor substrate, it is characterized by having the process at which the top face 
of said pillar-shaped electrode is exposed. 

Invention according to claim 20 is characterized by setting to invention according to 
claim 16 to 18, and for an external electrode forming rewiring which extends to the field 
side of everything but said semi-conductor substrate, and forming on this rewiring. 
Invention according to claim 21 is characterized by having the process which forms an 
insulator layer so that the process [ which forms said external electrode on the 
connection pad section of said rewiring ], and field side of everything but said 
semi-conductor substrate which includes said rewiring except for this external electrode 
may be covered in invention according to claim 20. 

Invention according to claim 22 is characterized by having the process which forms a 
solder ball on said external electrode in invention according to claim 21. 
Invention according to claim 23 is characterized by said device field being a 
photo-electric-conversion device field in invention according to claim 16 to 18. 
Invention according to claim 24 is characterized by said support substrate being a glass 
substrate in invention according to claim 16 to 18. 

Invention according to claim 25 is characterized by having the process which forms a 
transparence glue line or the transparence closure film between said semi-conductor 
substrates and said glass substrates in invention according to claim 24. 
And since according to this invention the support substrate was formed in the field side 
of 1 of a semi" conductor substrate which has the connection pad connected to this device 
field and the external electrode is prepared in other field side while having a device field 
in the field of 1 Since a part of connecting means which can thin-shape-ize and connects 
a connection pad and an external electrode electrically is made to extend around a 
semi-conductor substrate, it can consider as the structure where it does not have the 
through hole flow section. Moreover, since it can carry out by putting in block formation 
of a connecting means and an external electrode to two or more semi-conductor 
substrates, productivity can be improved. 



[0006] 

[Embodiment of the Invention] 
(The 1st operation gestalt) 

Drawing 1 shows the sectional view of the semiconductor package as the 1st operation 
gestalt of this invention. This semiconductor package is equipped with the silicon 
substrate (semi-conductor substrate) 1. The photo-electric-conversion device field 2 
containing components, such as CCD, and a photodiode, a photo transistor, is 
established in the inferior-surface-of-tongue center section of the silicon substrate 1. 
[0007] 

It connects with the photo-electric-conve;rsion device field 2, and two or more connection 
pads 3 which consist of an aluminum system metal etc. are formed in the 
inferior-surface-of-tongue periphery of a silicon substrate 1. The insulator layer 4 which 
consists of silicon oxide etc. is formed in the inferior surface of tongue of the silicon 
substrate 1 except the center section of the connection pad 3. The center section of the 
connection pad 3 is exposed through the opening 5 formed in the insulator layer 4. 
[0008] 

The insulator layer 6 which consists of polyimide etc. is formed in the top face of a 
silicon substrate 1, and its perimeter. In this case, the inferior surface of tongue of an 
insulator layer 6 established in the perimeter of a silicon substrate 1 is almost 
flat tapped with the inferior surface of tongue of an insulator layer 4 established in the 
inferior surface of tongue of a silicon substrate 1. 
[0009] 

The wiring 7 for connection which consists of upper metal layer 7b which was missing 
from the predetermined part of the inferior surface of tongue of the insulator layer 6 in 
the perimeter from the inferior surface of tongue of the connection pad 3 exposed 
through the opening 5 of an insulator layer 4, and was prepared in the bottom of 
substrate metal layer 7a and this substrate metal layer 7a is formed. That is, the end 
section of the wiring 7 for connection was connected to the connection pad 3 of a silicon 
substrate 1, and the other end has extended around the silicon substrate 1. 
[0010] 

The glass substrate 9 as a support substrate is formed in the silicon substrate 1 
including the wiring 7 for connection, and the inferior surface of tongue of an insulator 
layer 6 through the transparence glue line 8 which consists of transparent epoxy system 
resin etc. Therefore, the size of a glass substrate 9 is a little larger than the size of a 
silicon substrate 1. 
[0011] 



Opening 10 is formed in the part corresponding to the other end of the wiring 7 for 
connection of an insulator layer 6. The rewiring 11 which consists of upper metal layer 
lib which was missing from the predetermined part of the top face of an insulator layer 
6 from the other end top face of the wiring 7 for connection exposed through opening 10, 
and was prepared on substrate metal layer 11a and this substrate metal layer 11a is 
formed. 
[0012] 

The pillar-shaped electrode (external electrode) 12 is formed in the connection pad 
section top face of rewiring 11. It is prepared in the top face of the insulator layer 6 
including rewiring 11 so that the closure film (insulator layer) 13 which consists of 
epoxy system resin etc. may become almost flat-tapped [ the top face ] with the top face 
of the pillar-shaped electrode 12. The solder ball 14 is formed in the top face of the 
pillar-shaped electrode 12. 
[0013] 

Next, an example of the manufacture approach of this semiconductor package is 
explained. First, as shown in drawing 2 , the insulator layer 4 which consists of the 
connection pad 3 and silicon oxide which consist of two or more 
photo-electric-conversion device fields 2 and aluminum is formed on the silicon 
substrate (semi-conductor substrate) 1 of a wafer condition, and that to which the center 
section of the connection pad 3 was exposed through the opening 5 formed in the 
insulator layer 4 is prepared. In this case, the thickness of a silicon substrate 1 is to 
some extent thicker than the case where it is shown in drawing 1 . 
[0014] 

Next, as shown in drawing 3 , substrate metal layer 7a is formed in the whole top face of 
the insulator layer 4 including the top face of the connection pad 3 exposed through 
opening 5. In this case, although substrate metal layer 7a consists only of a copper layer 
formed of electroless deposition, it may be only the copper layer formed of the spatter, 
and may form a copper layer by the spatter on thin film layers, such as titanium formed 
of the spatter. As for this, the same is said of the case of substrate metal layer 11a 
mentioned later. 
[0015] 

Next, pattern formation of the plating resist film 21 is carried out to the top face of 
substrate metal layer 7a. In this case, opening 22 is formed in the plating resist film 21 
in the part corresponding to the wiring 7 formation field for connection. Next, upper 
metal layer 7b is formed in the top face of substrate metal layer 7a in the opening 22 of 
the plating resist film 21 by performing copper electrolytic plating by making substrate 



metal layer 7a into a plating current path. 
[0016] 

Next, when the unnecessary part of substrate metal layer 7a is subsequently etched and 
removed by using upper metal layer 7b as a mask, as it exfoliates the plating resist film 
21, and it is shown in drawing 4 Substrate metal layer 7a remains only under upper 
metal layer 7b, and the wiring 7 for connection is formed of upper metal layer 7b formed 
in this whole substrate metal layer 7a which remained and its whole top face. 
[0017] 

Next, as shown in drawing 5 , a glass substrate 9 is stuck on the whole top face of the 
insulator layer 4 including the wiring 7 for connection through the transparence glue 
line 8 which consists of transparent epoxy system resin etc. Next, although shown in 
drawing 5 , the upper and lower sides are reversed, subsequently to drawing 6 , with 
photo - electric-conversion device field 2 forming face of a silicon substrate 1, the top face 
of the opposite side is ground suitably and a silicon substrate 1 is thin shape-ized so 
that it may be shown. For example, it is made for the thickness of a silicon substrate 1 
to be set to about 50 micrometers. 
[0018] 

Next, as shown in drawing 7 , dicing, etching, etc. remove the insulator layer 4 of the 
unnecessary part which is not equivalent to the silicon substrate 1 shown in drawing 1 
of the silicon substrates 1 of wafer size, and its inferior surface of tongue. Therefore, in 
this condition, it is exposed and the top face of the wiring 7 for connection arranged 
around a silicon substrate 1 and the transparence glue line 8 becomes almost 
flat-tapped [ this exposure ] with the inferior surface of tongue of an insulator layer 4. 
[0019] 

Next, as shown in drawing 8 , pattern formation of the insulator layer 6 which becomes 
the whole top face of the silicon substrate 1 containing the wiring 7 for connection and 
the transparence glue line 8 which have been arranged around a silicon substrate 1 
from photosensitive polyimide etc. is carried out. In this case, opening 10, is formed in 
the part corresponding to the other end of the wiring 7 for connection of an insulator 
layer 6. 
[0020] 

Next, as shown in drawing 9 , substrate metal layer 11a is formed in the whole top face 
of the insulator layer 6 containing the other end of the wiring 7 for connection exposed 
through opening 10 by electroless deposition. Next, pattern formation of the plating 
resist film 23 is carried out to the top face of substrate metal layer 11a. In this case, 
opening 24 is formed in the plating resist film 23 in the part corresponding to a rewiring 



11 formation field. Next, upper metal layer lib is formed in the top face of substrate 
metal layer 11a in the opening 24 of the plating resist film 23 by performing copper 
electrolytic plating by making substrate metal layer 11a into a plating current path. 
Next, the plating resist film 23 is exfoliated. 
[0021] 

Next, as shown in drawing 10 , pattern formation of the plating resist film 25 is carried 
out to the top face of substrate metal layer 7a containing upper metal layer 7b. In this 
case, opening 26 is formed in the plating resist film 25 in the part corresponding to a 
pillar-shaped electrode 12 formation field. Next, the pillar-shaped electrode 12 is formed 
in the connection pad section top face of upper metal layer lib in the opening 26 of the 
plating resist film 25 by performing copper electrolytic plating by making substrate 
metal layer 11a into a plating current path. 
[0022] 

Next, when the unnecessary part of substrate metal layer 11a is subsequently etched 
and removed by using the pillar- shaped electrode 12 and upper metal layer lib as a 
mask, as it exfoliates the plating resist film 25, and it is shown in drawing 11 Substrate 
metal layer 11a remains only under upper metal layer lib, and rewiring 11 is formed of 
upper metal layer lib formed in this whole substrate metal layer 11a which remained 
and its whole top face. 
[0023] 

Next, as shown in drawing 12 , the closure film 13 which becomes the whole top face of 
the insulator layer 6 including the pillar-shaped electrode 12 and rewiring 11 from 
epoxy system resin is formed so that the thickness may become thicker than the height 
of the pillar-shaped electrode 12. Therefore, in this condition, the top face of the 
pillar-shaped electrode 12 is covered with the closure film 13. Next, as the top-face side 
of the closure film 13 and the pillar-shaped electrode 12 is ground suitably and it is 
shown in drawing 13 , flattening of the top face of the closure film 13 which is made to 
expose the top face of the pillar-shaped electrode 12, and includes the top face of this 
exposed pillar-shaped electrode 12 is carried out. 
[0024] 

Next, as shown in drawing 14 , the solder ball 14 is formed in the top face of the 
pillar-shaped electrode 12. In this case, in order to secure the bonding strength of the 
pillar-shaped electrode 12 and the solder ball 14, before forming the solder ball 14, 
etching may remove the burr produced on the front face of the pillar-shaped electrode 12, 
or plating processing for antioxidizing or fluxing may be pretreated. The same side is 
mostly maintainable even if some top faces of the pillar-shaped electrode 12 and top 



faces of the closure film 13 produce irregularity by this pretreatment. 
[0025] 

Next, if the closure film 13, an insulator layer 6, the transparence glue line 8, and a 
glass substrate 9 are cut between the silicon substrates 1 which adjoin mutually as 
shown in drawing 15 , two or more semiconductor packages shown in drawing 1 will be 
obtained. 
[0026] 

Thus, in the obtained semiconductor package, since the glass substrate 9 as a sheathing 
substrate was formed in photo-electric-conversion device 2 forming face of a silicon 
substrate 1 through the transparence glue line 8 and an insulator layer 6, rewiring 11, 
the pillar-shaped electrode 12, the closure film 13, and the solder ball 14 are formed in 
the field of the opposite side with photo-electric-conversion device 2 forming face of a 
silicon substrate 1, it can thin-shape-ize as compared with the case where it has an 
external lead. 
[0027] 

Moreover, since the other end of the wiring 7 for connection which connects electrically 
the connection pad 3 and rewiring 11 of a silicon substrate 1 is prepared in the 
perimeter of a silicon substrate 1, it can consider as the structure where it does not have 
the through hole flow section. 
[0028] 

moreover, since it has the pillar-shaped electrode 12, after carrying this semiconductor 
package on the circuit board (not shown) through the solder ball 14, it is the 
pillar-shaped electrode 12 about the stress resulting from the 
coefficient-of-thermal-expansion difference of a silicon substrate 1 and the circuit board 
-- extent relaxation can be carried out. 
[0029] 

Furthermore, by the above-mentioned manufacture approach, since it carried out by 
having put in block formation of formation of the wiring 7 for connection, attachment of 
the glass substrate 9 through the transparence glue line 8, an insulator layer 6, 
rewiring 11, the pillar-shaped electrode 12, the closure film 13, and the solder ball 14 to 
the silicon substrate 1 of a wafer condition, it divided after that and two or more 
semiconductor packages have been obtained, productivity can be improved. 
[0030] 

In addition, although the silicon substrate 1 was formed for the wiring 7 for connection 
connected to two or more connection pads 3 prepared in the silicon substrate 1 which 
has the photo-electric-conversion device field 2 as a base member with the 



above-mentioned 1st operation gestalt, the wiring 7 for connection is beforehand formed 
in the glass substrate 9, and two or more connection pads 3 prepared in the silicon 
substrate 1 which has the photo-electric-conversion device field 2 in this wiring 7 for 
connection can also connect. Hereafter, 1 operation gestalt of such an approach is shown. 
[0031] 

(The 2nd operation gestalt) 

Drawing 16 shows the sectional view of the semiconductor package as the 2nd operation 
gestalt of this invention. The main description of this semiconductor package is 
connected on the end section of the wiring 7 for connection which consists of substrate 
metal layer 7a and upper metal layer 7b in which the bump electrode (connection 
electrode) 31 prepared on the substrate metal layer 30 prepared on the connection pad 3 
of a silicon substrate 1 was formed on the glass substrate 9. The transparence closure 
film 32 which consists of transparent epoxy system resin etc. is formed between a silicon 
substrate 1 and a glass substrate 9. It is having connected the rewiring 11 which 
consists of substrate metal layer 11a and upper metal layer lib on the pillar-shaped 
electrode 33 prepared on the other end of the wiring 7 for connection, and having 
covered the wiring 7 for connection and the pillar-shaped electrode 33 in the perimeter 
of a silicon substrate 1 by the closure film (insulator layer) 34 which consists of epoxy 
system resin etc. 
[0032] 

Next, an example of the manufacture approach of this semiconductor package is 
explained. If the size corresponding to two or more semiconductor packages and one 
suitable example are given as first shown in drawing 17 Like the 1st operation gestalt 
on the top face of the glass substrate 9 of the size corresponding to the magnitude of a 
wafer The wiring 7 for connection which consists of substrate metal layer 7a and upper 
metal layer 7b, respectively It forms so that it may extend in the periphery section from 
the location corresponding to each connection pad 3 connected to the 
photo -electric -conversion device field 2 established in the above-mentioned wafer, and 
the pillar-shaped electrode 33 is succeedingly formed on the end section by the side of 
the periphery section of each wiring 7 for connection. 
[0033] 

The formation approach of the wiring 7 for connection and the pillar-shaped electrode 
33 can apply the approach explained about drawing 11 . In drawing 17 , the silicon 
substrate loading field in which the silicon substrate in which each connection pad 3 
connected to the photo-electric-conversion device field 2 was formed is carried is 
prepared among 1 set each of the electrode 7 for connection with which the 



pillar-shaped electrode 33 was formed. 
[0034] 

Next, as shown in drawing 18 , a silicon substrate 1 is carried, respectively on two or 
more semi-conductor substrate loading fields of a glass substrate 9, and it connects with 
each wiring 7 for connection. However, on the silicon substrate 1, the substrate metal 
layer 30 and the bump electrode 31 are formed in this case on each connection pad 4 
besides the photo-electric-conversion device field 2, each connection pad 3, and an 
insulator layer 4. What is necessary is just to form the substrate metal layer 30 and the 
bump electrode 31 by the already learned approach. 
[0035] 

And bonding of the bump electrode 31 prepared in the inferior-surface-of-tongue 
periphery of a silicon substrate 1 is carried out on the wiring 7 for connection formed in 
the periphery in a silicon substrate loading field, and it connects. Also in this case,, the 
thickness of a silicon substrate 1 is to some extent thicker than the case where it is 
shown in drawing 16 . Moreover, only an excellent article is used in this case as a silicon 
substrate 1 equipped with the photo- electric -conversion device field 2 grade. Next, the 
closure film 32 which consists of transparent epoxy system resin is filled up with and 
formed between a silicon substrate 1 and a glass substrate 9. 
[0036] 

Next, as shown in drawing 19 , the whole top face of the glass substrate 9 containing a 
silicon substrate 1, the wiring 7 for connection, and the pillar-shaped electrode 33 is 
covered by the closure film 34 which consists of epoxy system resin. Next, the closure 
film 34, silicon substrate 1, and top-face side of the pillar-shaped electrode 33 is ground 
suitably, and as shown in drawing 20 , while exposing a silicon substrate 1 and the top 
face of the pillar-shaped electrode 33, flattening of the top face of the closure film 34 
which thin-shape-izes a silicon substrate 1, and includes the top face of the silicon 
substrate 1 and the pillar-shaped electrode 33 which were exposed is carried out. 
[0037] 

Next, as shown in drawing 2 1 , pattern formation of the insulator layer 6 which becomes 
the whole top face of a silicon substrate 1, the pillar- shaped electrode 33, and the closure 
film 34 from photosensitive polyimide etc. is carried out. In this case, opening 10 is 
formed in the part corresponding to the top -face center section of the pillar-shaped 
electrode 33 of an insulator layer 6. 
[0038] 

Next, by passing through the production process shown in drawing 9 - drawing 14 , 
respectively, as shown in drawing 22 , the rewiring 11 which consists of substrate metal 



layer 11a and upper metal layer lib, the pillar- shaped electrode 12, the closure film 13, 
and the solder ball 14 are formed. In this case, rewiring 11 is connected to the top face of 
the pillar-shaped electrode 33 through opening 10. Next, if the closure film 13, an 
insulator layer 6, the closure film 34, and a glass substrate 9 are cut between the silicon 
substrates 1 which adjoin mutually as shown in drawing 23 , two or more semiconductor 
packages shown in drawing 16 will be obtained. 
[0039] 

Thus, in the obtained semiconductor package, since the glass substrate 9 as a sheathing 
substrate was formed in photo-electric-conversion device 2 forming face of a silicon 
substrate 1 through the transparence closure film 32 and an insulator layer 6, rewiring 
11, the pillar shaped electrode 12, the closure film 13, and the solder ball 14 are formed 
in the field of the opposite side with photo-electric-conversion device 2 forming face of a 
silicon substrate 1, it can thin-shape-ize as compared with the case where it has an 
external lead. 
[0040] 

Moreover, since the part and the pillar-shaped electrode 33 of the wiring 7 for 
connection which connect electrically the connection pad 3 and rewiring 11 of a silicon 
substrate 1 are prepared in the perimeter of a silicon substrate 1, it can consider as the 
structure where it does not have the through hole flow section in supporter material. 
[0041] 

moreover, since it has the pillar-shaped electrode 12, after carrying this semiconductor 
package on the circuit board (not shown) through the solder ball 14, it is the 
pillarshaped electrode 12 about the stress resulting from the 
coefficient-of-thermal-expansion difference of a silicon substrate 1 and the circuit board 
-- extent relaxation can be carried out. 
[0042] 

Furthermore, by the above-mentioned manufacture approach, since it carried out to the 
glass substrate 9 of the size corresponding to two or more semiconductor packages by 
having put in block formation of formation of the wiring 7 for connection, and the 
pillar-shaped electrode 33, loading of a silicon substrate 1, the transparence closure film 
32, the closure film 34, an insulator layer 6, rewiring 11, the pillar-shaped electrode 12, 
the closure film 13, and the solder ball 14, it divided after that and two or more 
semiconductor packages have been obtained, productivity can be improved. 
[0043] 

(Other operation gestalten) 

Although the solder ball 14 is formed with each above-mentioned operation gestalt on 



the pillar- shaped electrode 12 prepared on the connection pad section of rewiring 11, it 
is not limited to this. For example, pattern formation of the insulator layer 42 which has 
opening 41 is carried out to the part corresponding to the connection pad section of 
rewiring 11 on the whole top face of the insulator layer 6 including rewiring 11, and it is 
made to connect with the connection pad section of rewiring 11, and you may make it 
form the solder ball 14 in opening 42 and on it like other operation gestalten of this 
invention shown in drawing 24 . 
[0044] 

Moreover, with each above-mentioned operation gestalt, although the 
photo-electric-conversion device shall be formed in a semi-conductor substrate, it is 
applicable not only to a photo-electric-conversion device but the device with which an 
integrated circuit or a sensor component the object for memory and for control etc. is 
formed. 
[0045] 

[Effect of the Invention] 

Since according to this invention the support substrate was formed in the field side of 1 
of a semi-conductor substrate which has the connection pad connected to this device 
field and the external electrode is provided in other field side while having a device field 
in the field of 1 as explained above Since a part of connecting means which can 
thin-shape-ize and connects a connection pad and an external electrode electrically is 
made to extend around a semi conductor substrate, it can consider as the structure 
where it does not have the through hole flow section. Moreover, since it can carry out by 
putting in block formation of a connecting means and an external electrode to two or 
more semi-conductor substrates; productivity can be improved. 
[Brief Description of the Drawings] 

[Drawing l] The sectional view of the semiconductor package as the 1st operation 
gestalt of this invention. 

[Drawing 2] It is a sectional view although prepared at the beginning in an example of 
the manufacture approach of a semiconductor package shown in drawing 1 . 
[Drawing 3] The sectional view of the production process following drawing 2 . 
[Drawing 4] The sectional view of the production process following drawing 3 . 
[Drawing 5] The sectional view of the production process following drawing 4 . 
[Drawing 6] The sectional view of the production process following drawing 5 . 
[Drawing 7] The sectional view of the production process following drawing 6 . 
[Drawing 8] The sectional view of the production process following drawing 7 . 
[Drawing 9] The sectional view of the production process following drawing 8 . 



[Drawing 10] The sectional view of the production process following drawing 9 . 
[Drawing 11] The sectional view of the production process following drawing 10 . 
[Drawing 12] The sectional view of the production process following drawing 11 . 
[Drawing 13] The sectional view of the production process following drawing 12 . 
[Drawing 14] The sectional view of the production process following drawing 13 . 
[Drawing 15] The sectional view of the production process following drawing 14 . 
[Drawing 16] The sectional view of the semiconductor package as the 2nd operation 
gestalt of this invention. 

[Drawing 17] It sets to an example of the manufacture approach of a semiconductor 
package shown in drawing 16 , and is the sectional view of the original production 
process. 

[Drawing 18] The sectional view of the production process following drawing 17 . 
[Drawing 19] The sectional view of the production process following drawing 18 . 
[Drawing 20] The sectional view of the production process following drawing 19 . 
[Drawing 21] The sectional view of the production process following drawing 20 . 
[Drawing 22] The sectional view of the production process following drawing 21 . 
[Drawing 23] The sectional view of the production process following drawing 22 . 
[Drawing 24] The sectional view of the semiconductor package as other operation 
gestalten of this invention. 

[Description of Notations] ' 

1 Silicon Substrate 

2 Photo-Electric-Conversion Device Field 

3 Connection Pad 

4 Insulator Layer 

6 Insulator Layer 

7 Wiring for Connection 

8 Transparence Glue Line 

9 Glass Substrate 

11 Rewiring 

12 Pillar-shaped Electrode 

13 Closure Film 

14 Solder Ball 

31 Bump Electrode 

32 Closure Film 

33 Pillar- shaped Electrode 

34 Closure Film 
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1*5/ u =i >&m 1 ©»a/ty k 3 iz&wttsn. ikmmti'V =i 1 ©«h iceman 

[0 0 10] 

^ffliE^ 7 U =i >S*£ 1 ts&VMm 6 cot® lci*aw«:x7K*<>*«JBK|*» 

6ft-6i8lWlS»Ji 8 £ttUT£f#»«<!: UTCD^j r 77lfi 9 #13: It 6 ft TO -So 
T, ^^XS«9cD-y--fX{4v'J=l>S*51 ©l7''fX«tyt)^t<^Tl^. 
[0 0 1 1 ] 

lftltl«6©»tKfflBe»7©ft!!«ffl(C»JE£i:-r-5W^lcl4BBPWl 0#lft(*e>ft.TO*. B8Q 
SB 1 0 *tl«:*lifflEli 7 <P<fem±i5#>&teit0i 6 0±iBOWS©«»r IC 

^ltTT*^gl1 1 a6J;tfKT*&II1 1 a ±(C»(* e>n*:±;g£JlJf 1 1 b*»6> 

**hei»i 1 tfaw&nxi**. 

[0 0 12] 

HE«I1 1 fl)8fi/t*; KBP±i5(cl4a««ffi (^flS«S) 1 2 *lTO<5. WE«! 

1 i «MI6liR6 0!>±]B(c(d:x/K^<>XWtt«^6iEi:«it±ll (feJHR) 1 3«f-t©± 
BftfttttMi 2©±iE<fcKr3nB-<!:£*«fc5lc»(*e>tiTO<5. tt^lii 2©±®lz 
(4¥ffl7K-JU 4#fR(t&tlTlv&. 
[0 0 1 3] 

ic. C7X/\«l8©->ija>S« 1 ±ic*»©it*«ift7 f yw^fm«2 % 7 

K3co**Wii&^4[c^$n^^p^5^^uT^ai$n7 t c ! t)Co^fflm^--5c 

->'J3>S«1 ©JS£[401 (z*-r»*«kU t>*SM»<£-3Tl*£. 
[0 0 14] 

S3(c^-rj;e)ic, Bapsps^uTnaisnfcftjKAy k zoimz^tsmm 

4©±®£#lCT*t!>#JlJf 7 a£ff$J?rt<5o C©i§^. T*fe£JlJl 7 a (4. »Ii>7* 

ic«t y B&zwtmmo&fr e> & t> ti \«#, a y * ic j; y mm.^tircmm(o^-c$> o 
t fe<t < , £fcxA y * [Ccfc y j&sstifc?-* >n©i§flfi)i±ic;*A y * ic<t y i3Ji£ 

^/^©T&oTfccfclV cni4. 3T*fe£JlJl 1 1 a©i§^t>|5|$rc&3o 

[0 0 15] 

TMI17 aC0±®(C^y + Uv^ hJH2 1 £A*->»$Err&. C©i§^ 1$ 

«fflE»7ji5j«fii«(c*jj«-r-58P»icfc(t-5^y*u>;^hBt2 1 ici4F^pgP2 2mm 

Vs Mflt2 1 <Dffin$l2 2 rt©T*fe£JlJI 7 a ©±® (C±Jf 7 b£fl* 

[0 0 16] 

;*IC. MI2 1 &gljJttU ±Jl&/SJi7 b^TXi'i: UTT^l 
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17 aC^gPMx-^^LTiitSi, HI 4 ic^-r<fc 5 IZ. ±/i£Jlll7bT 
lC(D*T*fe£/lJf 7 a#a#3*U CO^^tlfcT«iJ^JliS7 a £><fc£Peo_t®±#l:: 

mmzftfc±m&mm i b icct y j^raie^ 7 #jfc*&£n<5. 

[0 0 17] 

flg^^e/<C-5^^S^8^^UT^^XS*5 9^My#lt-5o HI 5 |C7F-f 

±T$3*s u hi 6 ic^-r £ e> -> y □ >a« 1 ©3teMa*7Vw**gtt 2 
figffi<t(*jgwffl«o±®«riSi:jcws u •> y =1 >mm 1 *aiswb-r *. MAtf. •> y n > 

S4&1 <DJ?£#"5 0 fig ^ICT -5 „ 

[0 0 18] 

«5x/\-y-^rx©*>y 1 <d?-5<e>hii ic^-f ->y 1 icfcfjfcufci^ 

*y»*t*. Ifc^ot, c©ttfl8T(i* *>'J.3>»«1 ©fflH(cEB*ti/tl6tJSfflE 
[0019] 

mz. m 8 izTjk-r ct: ? ic -> y =1 >s« 1 <Dmm\z%twznfrmmm%n& 7 fcj;^^ 
>^^--5 0 con^ testis 6 og^Eis 7 ofammzpifc-f&ftiftizizmum 1 0 

[0 0 2 0] 

hi 9 ic^-r «k z> ic, nagm o^^Lx^tii$nfc^fflE^7coffe3ffigp^#t J ^ 

*§B16tf>±®±te(cTlt!i&JIJll 1 aZmMMJ- y + lcj; y ^dciT-So Jfclc* T*fe&JBJi 
1 1 a©±IC/7 + Uy^ hi2 3*/^->Mt5. COil^r, SSEHI1 UE/SfK 

» T«jA««1 1 a£*y*n%tS&£UTm<DnM*v*&ft?z:£lZ<i:V. 

X MH2 3tf>F^Pg[5 2 4 F*9K>T*t!!£JlJ! 1 1 aO±®IZ±Jl£JIJi 1 1 b&mi&-f2> 0 » 

i:^7 + l/y7hH2 3**J«f*. 

[0 0 2 1 ] 

HH 0 IZtjtT J; ? |C, ±»£JI/17 b £^&T*l!l£;iJS 7 a tf>±® |C> *;/ * U 

>7*UyXhl2 5{C(iP?iPg|S2 6^J|gfi6SnTl^«S. TiftAHJB 1 1 a£>u/ 

*®3ftS&<hUTi@tf>mft?;*>;/*£*Te> Cilery, hM2 5 0H3PSP2 6rt 

(D±Jg^l@1 1 b(D^/\->y KS^MlCtitKm^l 2 ^J^Kf*. 
[0 0 2 2] 

M2 5**j«iu, jfcivc, sws^i 2&<t:zfi±m&mm-\ i b£ 

v;^<tUTTtfe£JlJi 1 1 aL<DTmte%M&^vT>tfl'-cm£-?2>£. H1 1 1 ic^if- 
cfcexc. ii^isi 1 bTiz(D&Tm&mm '\ 1 a#assn, co^^ti^Ttte^ 
mi i afcj:^(D±®^ic^5nAc±Ji^ji/ii i b(Ccfcyn@e^i i 

[0 0 2 3] 

hh 2ic^fctpic s«m#i 2fc«t^nieiii i &<stsmmm 6 ©±®^<*ic 

\zmi$L?& e isfctf^x. z\(D&mT*it. tiVzwmi 2©±®ii^±isi 3iaoxit) 
nrt\-5 0 £t±sn 3*5<fctfettwn 2©±i5ffi£fflS(cw)su mi 3ic^r 
<te»(c, ai*®^i 2<D±w&miti2i±. mo. co^tb^tifee^s^i 2<o±®^^ 

[0 0 2 4] 

hi i 4 ic^-Tct ? ic, &ru 1 2 (D±isiz¥Ba7H->'u 1 4 &mm.-?z>o z.<Dm-& 
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ttUI 2<0±mt&±Ml 3<D±Mt[Z. [H\£i&2=Ctz£l,T s bs l5(£|5|-®£ 

[0 0 2 5] 

ii6, m*mmm8t5<i:vw5*mm9£V}m-?z>ti. mi \z7K?*m&.rtvT-vifi 

[0 0 2 6] 

z\<D&z>izisTm*>ftrc¥m#./sv<r->>-eit. ->u=i>»t5i <o%Mm.Wfn>{7.2K 10 
nm&T/u*2Bi&wtiZJx.*im<DW\z%>Mm6, sae^i 1. 2. £titai 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

2. £f±HI1 3*5<fctf¥ffl7K-;U 4 0ff$fig«r-t£LTf7l\ t<D'&\Zftm LT*t£ft{i(D 
[0 0 3 0] 

±iHi(Dm 1-*S6fl5H"CIi. 3t®^7 ; A'-r^^i|g2^^-5v'j3>»«1 lc^(t 

t>nfc^<D^/\°'> K3iz^$n^^ffliEH7^->uzi>atsi ^^-xgp«<tu 30 

[0 0 31] 

(as 2 nmmm) 

m 1 6iico^w<Dig2ii]SSjf$^<!: ux<o¥ji<*/\'^^— -s(Dmmm&7jkistz<b<DT*$>z> 
Ttte^n^3 o±ic»(te>nfc/<>y«ffi (sms) 3 1 $*7xs«9±iciitbti 

fcT%&JSJl7 afccfctf±Ji£JIJf 7 bfr&£*ttfSfflEI*7<0— ttSfe±fcJjMjiU v'J 

It. ^fflKlg7(Df1liilffigl5±lC^lte>n75:tt«®^3 3±|cTife^il^1 1 afccfcrXhJf 
AMI 1 ba»€>££IMEISn l *tttftU ->'J □ >*« 1 ©SBBIcfcCtSiSIRffliEt* 7 

[0 0 3 2] 

z\o¥m&^v<r-~s<Dmm?jm<o-mizr2\,\Tmw?z>o s-a*ai 7ic^-fct? 
tt£R4& ^x/\<D^:#5ic*t^-r-5-9->rx©^^^s«9©±®ic, -en^nT±te^Ji 

g7 afc<fcrXtJf£JlJf 7 ba»e&*SSiJBEfSl7£, ±E^x/\|cB«t 6»tifc3t«aift 
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<j:?cj&*u mzm^x. &&mm$im7 <Dmm&m<D-t%%i±iz&ttm®3 zzmm 

[0 0 3 3] 

01 7icfc^T, e«m^3 3t)Wf&znrc.mmmmM7 <D&i mcomizit. stm^ 

'J =i >X«t«tt«««t»(t6ti«. 

[0 0 3 4] 

&mm3 ot5£Wt>zfnM3 1 ^^$tiT^-5. Ttte^®S3 oisj:u^>ymm3 

[0 0 3 5] 

it, ->'j=i>s«i tr)T®JSiZ2SPic^:[te>n^\'>ysM3 1 *->y 3 
«rto«iawi=?i5«stifcis«ifflE»7±ic7K>T f w>^UTisa-r*-. c<dh^&, >> 

U=i>S1£l <£>J?£li0 i 6lz^ii^<£Ufc&<5fIM</ci:oT^<5o £fc. z\(om^ 
lC«i, 7t®^&:T/W;*^iI&2l?£^*^>'Jri>g1£1 <hUTHn n pCZ)*^fflU^. ;*ic 

. «>«J3>»«1 <h^^^a^9ctt7)r B 1lc^W^X7H+->^Bg^6/cj:'S^±{^3 2£?t , 
[0 0 3 6] 

01 9ic^<te)iCs ->ya>*isK ^MfflBE^7fc=t^a^m@3 3^#tj^' 

^^«^9tD±®±^*X7H^->^Bt^6,/d:'g>^±M3 4TSe»o ;^IC, It±l3 4, 
*> U =l fectt^S^m^ 3 3 ©±®{RiJ£iO:(CfflgU 0 2 0 IC^-Tct O \Z, «> 'J 

□ >»^i fccfc£mi*s^3 3<D±m&m&£ttz££*>iz->v=i>mm-\ zmmfcu. 

[0 0 3 7] 

0 2 1 iC^fctplC, y'j3>it1 , e«m^3 3*5<fctfi=tj]:JBi3 4 0±®±4* 

m^!3 3tr)±®4'*gPlc>Pt/St--5^lc(iP^Pgpi O^fiE^nTtAS. 
[0 0 3 8] 

0 9-01 4lz*ft?ti7f:i-mmj:mZMZz.tlz<i:V. i22t^tJ:p|c, T 

ife#jiJii 1 a.$5£zf±m&mm-\ i b*6ft*iE»i 1 » *±i*m<ii 2. jt±n 3 
3 3c7)±®ic^^n-5o 02 3(c^-rct^>ic, 5i\ic«i£-r£->y3>K«i m 

[0 0 3 9] 

ct7) e t5icuT?#eny u c¥2»#/\°>>'7--^T(is ->ijn>s*si c75 7 tm^-r/\'-<x2fl ; $ 

fiES(CiSWi*Jhl8t3 2 5^UT^S^«tUT(75^7XS«9 5^:(t. *> 'J =1 >S*S 1 <D 

ftn&&T/^*2mm.w£it%.*im<DmizmMm6. hbshm k &K«ffii 2. sit 
011 3fcct^¥Ba7K-;n 4^mi^©T, nmv- Fz^Tzm-stttmux, m 

SLUT &ZL 
[0 0 4 0] 

s/c ~>v=i>mmi (Dismay f 3 tnmmi i t^mnmz^mr^mmm^m7(D 

-Wfc«k^a««a3 3$->ij3>Sii <DJiffl(ctS:l:)-W<5tf)-c> £J#SP#lc;uU-* 

[0 0 4 1 ] 
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tea -r * jt&^j * ttttM i 2 -c & s f§^*t*D tsci^T*^^, 

[0 0 4 2] 

2. i*iLK3 4» $6^6, HEttM K *±ttffilS1 2, MH 3 fc«fctf¥ffl7|*-;U 
[0 0 4 3] 

/ty KSP(=«jEfe-r*sp.»iciiiPSP4 1 zm?2>mBm4 2&/t*->Bf&is. mqbm 2 

[0 0 4 4] 

?ts^x/\-r^ici5se>-r. **vm*>mmm<Dm*®Rs $>&w*n>y-m=f-mw 
mm z nx 1 \ &-rA«r * iz hmm ~*imT*$> 

[0 0 4 5] 

a±mmu/t^z>iz. co%wic<tnii\ -omiz^yu ^mm^-r^ t^^izmr^ 
^ ^mmiz&mztLZ&m^y FzmTz^mft-mmv-nmmizizftmmzwLif. te© 
mmizft^mmzmiT^zoy?, mm<t-?zz\ gfcsise/t? k 

•5.0 

[0iS©fSW«E§4W] 

[a 1 ] c:®5bw©sb 1 mmmmt ^x^m^ny'r-'jommm. 
[i2] 1211 ic^¥2S^/N°'>^--^oiSit^;i(D-#ij(cfct\T. mmmutt$><D<Dm 
mm. 

m 3 ] 0 2 icssk nitxfi(OK®0„ 

[14] 0 3 IC*§!< lgi£X*I<DBifr®0o 
[0 5] H4C«<«JfilS<DBriiiH. 
[0 6] B5lc|SKMjiXg©»riIi0. 

[07] m6izm<m&JLm<Dmwm a 

[0 8] 0 7 lzm< HitXSOSriSB. 
[0 9] H 8 (C&K |JtjiX€0Bri5BI. 
[010] 0 9(cm<iSitIfIcOlfi®0o 
[01 1] 01 OlcM<tiitXflOSfr®0o 

[01 2] 01 1 izm<mmT.m<Dmwmo 
[01 3] 01 2izm<m&j:m(Dmmm a 

[01 4] 01 3 IC^<Mj£X?iCS>glT®0o 

[01 5] 01 4 izWiKmrnnmomwrno 

[01 7] 01 6iz*?¥mi*/*v*-it<Dmm*m<D-mizts^T. mjiommumtD 
wmm. 

[01 8] 01 7|C^<^ilXflOK®0o 
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[mi 9] 01 8izM<mmj:m<DMwmc 
[g2 0] 01 9izm<^mT.m<Dmmmo 
[02 1 1 02 oizm<mmT.m<DWwmo 
[gi2 2]m2i izm< mmxmvmmmo 
m 2 3 1 022 izm< mmT.m<Dmmm<, 
[024] z\omn<Dik<Dnmm£LsT<D¥mi*/*v<r-~;<Dwmmo 

1 -> u =i >sts 

2 miS7/t^^« 

3 jeui/ty k 10 
4 

6 Ifei&iM 

7 mmm%im 

8 jgH8i£*JI 

9 ij'^^S^ 
1 1 HKflft 

1 2 &ttM 

1 3 Hitfll 

1 4 #HtK-;u 

3 1 7<>^i . 20 

3 2 tfihgt' 

3 3 &vtnM 
3 4 %t±m 



[01] [0 2] 
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